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(54) ELECTROSTATIC CHARGE DEVELOPING TONER FOR DRY PROCESSING AND PRODUCTION THEREOF 

(57)Abstract: 

PURPOSE: To provide the electrostatic charge developing toner for dry processing which has a good flow property 
and cleanability and excellent environmental stability and durability and does not generate toner filming on the 
surface of a photosensitive body, the surface of the carrier used in a two-component development system or the 
surface of a charge imparting member used in a one-component development system. 
CONSTITUTION: This electrostatic charge developing toner for dry processing is formed by adding an inorg. 
compd. subjected to a surface treatment with at least one treating agents selected from low-mol. wt. 
polyethylene, fatty acid metal salt and 20 to 60C alcohol which is solid at ordinary temp, as an external additive to 
a toner consisting of at least a binder resin and coloring agents. The preferable inorg. compd. is exemplified by 
nearly spherical silica particulates. The above-mentioned toner is produced by dispersing or dissolving a treating 
agent into a solvent, treating the inorg. compd. with the resulted dispersion liquid or soln. and adding and mixing 
the inorg. compd. subjected to the surface treatment to and with the toner. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The dry type toner for electrostatic-charge development characterized by carry out external addition of the 
inorganic compound by which surface treatment be carried out by at least one processing agent chosen from the group 
which consist of alcohol of the solid carbon numbers 20-60 in low molecular weight polyethylene , a fatty-acid metal 
salt , and ordinary temperature in the dry type toner for electrostatic-charge development which use binding resin and a 
coloring agent as an indispensable component . 

[Claim 2] The manufacture approach of the dry type toner for electrostatic charge development characterize by carry out 
addition mixing of the inorganic compound by which be made to distribute or dissolve in a solvent at least one 
processing agent choose from the alcohol of the solid carbon numbers 20-60 , and carried out surface treatment of the 
inorganic compound using obtained the dispersion liquid or the solution , and then surface treatment be carried out in 
low molecular weight polyethylene , a fatty acid metal salt , and ordinary temperature at a toner . 



[Translation done.] 
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Japan Patent Office is not responsible for any 
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1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the dry type toner for electrostatic-charge development used for the 
development of an electrostatic latent image, and its manufacture approach in a xerography and an electrostatic 
recording method. 
[0002] 

[Description of the Prior Art] A dry-developing agent can be divided roughly into the 1 component developer using the 
toner itself which distributed the coloring agent in binding resin, and the two component developer which mixed the 
carrier to the toner. In any case, after facing copying, developing the electrostatic latent image formed in the photo 
conductor etc. with these developers and imprinting the toner on a photo conductor, the toner which remains on a photo 
conductor is cleaned. Therefore, it is necessary for the dry-developing agent to fulfill various conditions in a copy 
process especially a development process, or a cleaning process. That is, while a toner is not as floe in the case of 
development, development is presented by particle each and for that a toner has sufficient fluidity, it is necessary that a 
fluidity or an electrical property is with time or not to change with environments (temperature, humidity). Moreover, it 
is necessary to make it not produce the phenomenon which a toner fixes on a carrier front face, and the so-called toner 
filming in a two component developer. 

[0003] Furthermore, when it uses on the occasion of cleaning with cleaning members, such as that a residual toner tends 
to secede from a photo conductor front face and a blade, and a web, cleaning nature, such as not damaging a photo 
conductor, is needed. In a dry-developing agent, the 1 component developer or two component developer which **(ed) 
organic fines, such as non-subtlety powder, such as a silica, a fatty acid, its metal salt, and those derivatives, fluorine 
system resin fines, etc. outside to the toner is variously proposed in order to fill these many demands, and the 
improvement of a fluidity, endurance, or cleaning nature is achieved. 
[0004] 

[Problem(s) to be Solved by the Invention] However, in the additive by which the conventional proposal is made, 
although inorganic compounds, such as a silica, a titania, and an alumina, raise a fluidity remarkably, they have 
problems - a crater and a blemish tend to attach a photo conductor surface layer with hard inorganic compound fines, 
and it is easy to produce toner fixing in the part which got damaged. Moreover, although utilization of recycled paper is 
increasing for the object of saving-resources-izing in recent years, generally, there is a problem of generating many 
paper powder, paper powder etc. enters between a photo conductor and a blade, and recycled paper induces poor 
cleaning, such as a black line. 

[0005] That these problems should be solved, in JP,60-198556,A, external addition of the fatty-acid metal salt is carried 
out as an additive, and external addition of the wax is carried out in JP,61-231562,A and a 61-231563 official report. In 
what was indicated by the above-mentioned official report, the particle size of an additive is all as large as 3-20 
micrometers, and in order to make the effectiveness discover efficiently, addition of a considerable amount is needed. If 
it furthermore adds, although it is effective in first stage, the problem of the film formation as lubricant not being 
uniform and making an image generate a white omission, image dotage, etc. according to filming original with an 
additive (lubricant) arises. Moreover, in JP,2-89064,A, hydrophobic hard impalpable powder was **(ed) outside to the 
toner, the photo conductor was shaved according to the polish effectiveness of hard impalpable powder, and, on the 
other hand, toner filming is prevented. However, although this technique is effective for filming control, a photo 
conductor front face is worn out and there is a fault of reducing a photo conductor life remarkably. Simultaneously, a 
cleaning blade is worn out with hard impalpable powder, and there is a fault of reducing a blade life remarkably. 
[0006] Therefore, this invention is made in view of the above-mentioned actual condition of the conventional technique. 
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That is, the object of this invention has a fluidity and good cleaning nature, and they are excellent in environmental 
stability and endurance, and it is to offer the outstanding dry type toner for electrostatic-charge development which does 
not produce a toner filming phenomenon to a photo conductor front face, the carrier front face used by the 2 component 
development method, or the electrification grant member front face used by the 1 component development method. 
Other objects of this invention are to offer the dry type toner for electrostatic-charge development to which the life of a 
photo conductor or a cleaning blade is not reduced. 
[0007] 

[Means for Solving the Problem] this invention person etc. came to complete a header and this invention for the ability 
of the above-mentioned object to be attained by carrying out the selection activity of the globular form impalpable 
powder of a specific inorganic compound as an inorganic compound preferably by using the inorganic compound 
covered with the specific processing agent used as the external additive, as a result of examining many things. 
[0008] That is, this invention has the inorganic compound by which surface treatment was carried out by at least one 
processing agent chosen from the group which consists of alcohol of the solid carbon numbers 20-60 in low molecular 
weight polyethylene, a fatty-acid metal salt, and ordinary temperature in the dry type toner for electrostatic-charge 
development which uses binding resin and a coloring agent as an indispensable component in the dry type toner for 
electrostatic-charge development by which external addition is carried out. This invention is in the manufacture 
approach of the dry type toner for electrostatic-charge development which carries out addition mixing of the inorganic 
compound by which was made to distribute or dissolve in a solvent at least one processing agent chosen from the 
alcohol of the solid carbon numbers 20-60, and carried out surface treatment of the inorganic compound using the 
obtained dispersion liquid or the solution, and then surface treatment was carried out again in low molecular weight 
polyethylene, a fatty-acid metal salt, and ordinary temperature at a toner. 

[0009] Hereafter, this invention is explained to a detail. In this invention, to a toner as an inorganic compound by which 
external addition is carried out Si02, Ti02, aluminum 203, and CuO, ZnO and Sn02, Ce02, Fe 203, MgO, BaO and 
CaO, K2 O, Na2 O, Zr02, CaO-Si02, K2 0(Ti02) n, aluminum2 03 and 2Si02, CaC03, MgC03, BaS04, and 
MgS04 etc. - it can illustrate. Moreover, the first [ an average of] particle size (henceforth mean particle diameter) of 
an inorganic compound has a desirable thing 3.0 micrometers or less, and, as for the front face, hydrophobing 
processing may be performed. An almost globular form silica particle (only henceforth a globular form silica particle) is 
among these especially desirable. Also in this globular form silica particle, a thing 300g [/l. ] or more has desirable bulk 
density. Moreover, a consistency is 3 2.1mg/mm. The above is desirable. This silica particle can be obtained by the 
deflagrating method. As for the silica particle by the deflagrating method, a reaction rate is generated by the rapid 
combustion reaction about hundreds of m or less per second in silicon and oxygen, things and a bubble with particle size 
distribution this silica particle is presenting the shape of a true ball with a smooth front face, and sharp generally, - 
cleaning nature is made more to fitness. As for the mean particle diameter of a globular form silica particle, a 0.05-3.0- 
micrometer thing is usually used. If particle size is larger than 3.0 micrometers, since it will become a blade and a 
spacer between photo conductors, the toner which should be cleaned may pass through between a blade and a photo 
conductor, and poor cleaning may occur. 

[0010] Surface treatment of the above-mentioned inorganic compound in this invention is carried out in low molecular 
weight polyethylene, a fatty-acid metal salt, or ordinary temperature, using either of the alcohol of the solid carbon 
numbers 20-60 as a processing agent. Although either a low consistency semi-gross density or the high density of the 
low molecular weight polyethylene used as a processing agent is usable, a with 0.9 or more specific gravity and a 
molecular weight of 9000 or less thing is desirable. Moreover, although a fatty-acid metal salt can illustrate aluminum 
stearate, calcium laurate, a calcium millimeter state, calcium stearate, zinc laurate, a zinc millimeter state, zinc stearate, 
magnesium stearate, etc., it is not limited to these. Furthermore, you may be the mixture of the solid alcohol with which 
one kind of alcoholic independent one is sufficient as the alcohol (henceforth solid alcohol) of the solid carbon numbers 
20-60 with alcohol, or carbon numbers differ in ordinary temperature, the average molecular weight of the above- 
mentioned solid alcohol - about 290-860 ~ it is 320-750 preferably and straight chain-like alcohol is desirable. Here, 
only by what has a carbon number smaller than 20, crystallinity falls, although a thin film is formed in a fixation image 
front face and friction is decreased at the time of fixation so that it may mention later since the film formation 
reinforcement of lubricant is weak, it is weak in reinforcement and the effectiveness of raising ******-proof 
reinforcement becomes weak, although a carbon number is larger than 60 on the other hand ~ seeing - coming out - 
the filming effectiveness - weak - the film - forming - being hard - effective lubricity is no longer obtained. That is, 
by fulfilling these conditions, crystallinity is high and can acquire the lubrication effectiveness efficiently. 
[001 1] In this invention, the throughput of the above-mentioned low molecular weight polyethylene, a fatty-acid metal 
salt, or solid alcohol has 2% - 50% of desirable range to an inorganic compound. As the surface-preparation approach 
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by the above-mentioned processing agent of an inorganic compound, at least one chosen from low molecular weight 
polyethylene, a fatty-acid metal salt, and solid alcohol is distributed or dissolved in a solvent, and although the approach 
of processing with coating, spray dry, the fluid bed, etc. to an inorganic compound by the kneader is employable, it is 
not limited to these. In short, the above-mentioned processing agent should just process in the condition of having 
distributed or dissolved in the solvent. As long as it is required, screen analysis may be further ground, classified and 
carried out after surface treatment. Thus, the mean particle diameter of the inorganic compound by which surface 
treatment was carried out has a desirable thing 5 micrometers or less, and its thing 3 micrometers or less is still more 
desirable. When the thing of a larger particle size than 5 micrometers exists, as for the rate, it is desirable that it is 10% 
of below the whole (pop). Although external addition of the inorganic compound by which surface treatment was 
carried out is carried out at a toner, as for the addition, it is desirable that it is 0.1% - about 10% to the total weight of a 
toner. 

[0012] The dry type toner for electrostatic-charge development of this invention is constituted considering binding resin 
and a coloring agent as a principal component. As binding resin used, styrene; ethylene, such as styrene and chloro 
styrene, Monoolefins, such as a propylene, a butylene, and an isobutylene; Vinyl acetate, Vinyl ester, such as propionic- 
acid vinyl, butanoic acid vinyl, and benzoic-acid vinyl; A methyl acrylate, An ethyl acrylate, butyl acrylate, acrylic-acid 
octyl, acrylic-acid dodecyl, Acrylic-acid phenyl, a methyl methacrylate, ethyl methacrylate, methacrylic-acid butyl, 
alpha-methylene aliphatic series monocarboxylic acid ester, such as methacrylic-acid dodecyl; Vinyl methyl ether, 
Vinyl ether, such as vinyl ethyl ether and vinyl butyl ether; a homopolymer or copolymers, such as a vinyl methyl 
ketone, a vinyl hexyl ketone, and a vinyl isopropenyl ketone, can be illustrated. [, such as vinyl ketones, ] Especially, as 
typical binding resin, the styrene acrylonitrile copolymer, styrene-butadiene copolymer, and styrene maleic anhydride 
copolymer other than polystyrene, polyethylene, polypropylene, a styrene-acrylic-acid alkyl copolymer, and a styrene- 
alkyl methacrylate copolymer can be raised. Furthermore, polyester, polyurethane, an epoxy resin, silicone resin, a 
polyamide, denaturation rosin, paraffin, and waxes can also be raised. 

[0013] As a coloring agent, carbon black, the aniline bule, cull coil blue, chrome yellow, ultra marine blue, E. I. du Pont 
de Nemours oil red, quinoline yellow, methylene-blue chloride, a copper phthalocyanine blue, the Malachite Green 
OKISA rate, lamp black, and a rose bengal can be illustrated as a typical thing. Moreover, what is necessary is just to 
transpose some or all of a coloring agent to magnetic powder, in using magnetic powder as a coloring agent. As such 
magnetic powder, well-known things, such as magnetite, a ferrite, iron powder, and nickel, can be used. Binding resin 
and a coloring agent are not limited to what the above illustrated. Moreover, the toner in this invention can blend 
additives, such as flow improvers including an amorphous nature silica particle, an electrification control agent, a 
cleaning assistant, and a wax, if needed. 

[0014] It sets to this invention, and said inorganic compound is added and mixed by the toner particle. For example, a V 
type blender, a Henschel mixer, etc. can perform mixing. The adhesion condition to the toner particle front face of the 
silica particle by which surface treatment was carried out may be only physical adhesion, and may fix loosely on the 
front face. Moreover, the part may be covered even if it has covered all the front faces of a toner particle. Although a 
part of inorganic compound by which surface treatment was carried out serves as floe and may be covered, being 
covered with the monolayer particle condition is desirable further again. For the toner obtained as mentioned above, the 
mean particle diameter may usually be the magnetic toner and capsule toner which 30 micrometers or less of 3-20- 
micrometer things were used preferably, and connoted the magnetic material. 

[0015] The electrophotography toner of this invention with which external addition of the inorganic compound by 
which surface treatment was carried out is carried out can be used as a 1 component developer or a two component 
developer. As a carrier in the case of using it as a two component developer, what performed resin coating is used for 
iron powder, a glass bead, ferrite powder, nickel powder, or those front faces. 

[0016] The toner of this invention is used for developing the electrostatic latent image formed in a photo conductor or 
an electrostatic recording object. That is, with a needlelike electrode etc., an electrostatic latent image is made to form, 
the toner of this invention is made to adhere at an electrostatic latent image by the development approaches, such as the 
magnetic brush method, cascade process, and the touching [ down ] method, and a toner image is formed in the 
electrostatic recording object which forms an electrostatic latent image in the photo conductor which consists of organic 
photoconduction ingredients, such as inorganic photoconduction ingredients, such as a selenium, a zinc oxide, a 
cadmium sulfide, and amorphism silicon, a phthalocyanine pigment, and a bis-azo pigment, in electrophotography, or 
has a dielectric like polyethylene terephthalate in it After imprinting this toner image to imprint material, such as paper, 
it is established and serves as a duplication, and the toner which remains on front faces, such as a photo conductor, is 
cleaned. Although the cleaning method by blade sticking by pressure, the other web fur brush cleaning methods, the 
rolling method, etc. can be used as a cleaning method, in the residual toner cleaning approach especially by blade 
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sticking by pressure, the dry type toner of this invention demonstrates the outstanding effectiveness. 
[0017] 

[Function] If according to the manufacture approach of this invention the thing which was done for surface treatment by 
said processing agent and which obtain the inorganic compound of the diameter of a granule extremely becomes 
possible and the inorganic compound is **(ed) outside to a toner particle, homogeneity can be made to adhere to a toner 
particle front face. Moreover, the lubricant effectiveness is demonstrated, the lubricative film is formed in a photo 
conductor front face, and the polyethylene, the fatty-acid metal salt, or solid alcohol which adhered to the inorganic 
compound by the manufacture approach of this invention reduces the frictional force of a blade and a photo conductor, 
and raises the cleaning engine performance. As supplementary effectiveness of this invention, the inorganic compound 
by which surface treatment was carried out acts as a flow improver, and the frictional force reduction effectiveness is 
shown. Therefore, even when the magnetite used for hard inorganic oxide fines or a magnetic toner is used, wear of an 
organic photo conductor can be suppressed according to the frictional force reduction effectiveness. Furthermore, when 
low molecular weight polyethylene or solid alcohol is used as a processing agent, at the time of fixation, a thin film is 
formed in a fixation image front face, friction is decreased, and ******-proof reinforcement is raised. That is, there is an 
advantage of not damaging a fixation image with a roller, in the case of a double-sided copy or manuscript delivery. 
[0018] In this invention, since it has the property which cannot deform easily firmly when the inorganic compound by 
which surface treatment is carried out is a globular form silica particle, the silica particle itself does not carry out filming 
on a photo conductor in the case of the cleaning process under a high speed and a high load. Moreover, since a globular 
form silica particle is a globular form, it shows the role of the koro, it reduces the frictional force of a cleaning blade and 
a photo conductor, and raises the cleaning engine performance. As for the silica particle manufactured especially by the 
deflagrating method, a configuration demonstrates mostly the cleaning engine performance which was excellent, 
without damaging a photo conductor front face with a true ball since the front face is smooth. And if the thing of the 
range whose mean particle diameter is 0.05-3.0 micrometers is used as a globular form silica particle, when the 
outstanding cleaning engine performance can fully be utilized, since it is a diameter of a granule very much, the fine- 
particles fluidity of a toner is not reduced. Furthermore, although the reason is not known well, in order that the globular 
form silica particle in which surface treatment was carried out by this invention may hardly affect the electrification 
property of the toner even if external addition is carried out, before being added by the toner, there are also few degrees 
of developer degradation at the time of being able to use it for any developer of forward and negative polarity, and 
polluting a carrier. 
[0019] 

[Example] Although an example and the example of a comparison are hung up and this invention is explained 
concretely hereafter, this invention is not limited to these examples. In addition, the "section" in the following example 
means the "weight section." Moreover, the method of preparation of the external additive shown below shows the 
method of preparation of the processing agent of the inorganic compound and the conventional technique which surface 
treatment of this invention was carried out. 

[0020] The preparation low molecular weight polyethylene (200P:Mitsui petrochemical company make; specific gravity 
0.97, molecular weight 5000) of an external additive A was distributed in the xylene solvent, and it was made to 
dissolve with about 90-degree C water bath. Subsequently, the hydrophobic silica with a mean particle diameter of 
0.016 micrometers was added and agitated in the xylene solution so that the throughput to the inorganic compound of 
low molecular weight polyethylene might become 20% of the weight. Then, it deaerated using the evaporator, and it 
dried and the processing article was obtained. Next, after cracking this processing article using the automatic mortar and 
carrying out screen analysis using the screen of 106-micrometer mesh, the low-molecular- weight-polyethylene 
processing silica of about 0.1 micrometers of mean diameters was obtained. 

[0021] The preparation low molecular weight polyethylene (auction dust 3620:Hoechst A.G. make; specific gravity 
0.97, molecular weight 9000) of an external additive B was distributed in the xylene solvent. Subsequently, it agitated 
dipping a hydrophobic silica with a mean particle diameter of 0.016 micrometers in xylene dispersion liquid in a 
kneader, and it warmed, adding and stirring low-molecular-weight-polyethylene dispersion liquid so that the throughput 
to the inorganic compound of low molecular weight polyethylene may become 20% of the weight. Then, it deaerated, 
and after drying, the jet mill performed cracking and the low-molecular- weight-polyethylene processing silica of about 
0.05 micrometers of mean diameters was obtained. 

[0022] By the same technique as preparation of the preparation external additive A of an external additive C, it 
processed using an alumina with a mean particle diameter of 0.01 micrometers as an inorganic compound, and the low- 
molecular-weight-polyethylene processing alumina with a mean particle diameter of about 0.08 micrometers was 
obtained. 
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[0023] It was made to distribute in a xylene solvent and the preparation low molecular weight polyethylene (PE- 
190:Hoechst A.G. make; specific gravity 0.96, molecular weight 40000) of an external additive D was warmed with 
about 90-degree C water bath. Subsequently, the hydrophobic silica with a mean particle diameter of 0.016 micrometers 
was added and agitated to xylene dispersion liquid so that the throughput to the inorganic compound of low molecular 
weight polyethylene might become 20% of the weight. Then, it deaerated using the evaporator, and it dried and the 
processing article was obtained. Next, after cracking this processing article using the automatic mortar and carrying out 
screen analysis using the screen of 106-micrometer mesh, the low-molecular- weight-polyethylene processing silica of 
about 0.8 micrometers of mean diameters was obtained. 

[0024] By the same technique as preparation of the preparation external additive A of an external additive E, it 
processed using the titania of 0.05 micrometers of mean diameters as an inorganic compound, and the low-molecular- 
weight-polyethylene processing titania of about 0.2 micrometers of mean diameters was obtained. 
[0025] The preparation low molecular weight polyethylene (100P:Mitsui petrochemical company make; specific gravity 
0.95, molecular weight 1800) of an external additive F was distributed in the xylene solvent, and it was made to dissolve 
with about 90-degree C water bath. Subsequently, the hydrophobic silica with a mean particle diameter of 0.012 
micrometers was added and agitated in the xylene solution so that the throughput to the inorganic compound of low 
molecular weight polyethylene might become 30% of the weight. Then, it deaerated using the evaporator, and it dried 
and the processing article was obtained. Next, after cracking this processing article using the automatic mortar and 
carrying out screen analysis using 106-micrometer mesh, the low-molecular- weight-polyethylene processing silica of 
about 0.08 micrometers of mean diameters was obtained. 

[0026] Frozen grinding ground the preparation low molecular weight polyethylene (200P:Mitsui petrochemical 
company make; specific gravity 0.97, molecular weight 5000) of an external additive G, it was classified, coarse grain 
was cut, and the polyethylene particle of about 9 micrometers of mean diameters was obtained. 
[0027] The preparation zinc stearate of an external additive H was distributed in the xylene solvent, and it was made to 
dissolve with about 90-degree C water bath. Subsequently, the hydrophobic silica with a mean particle diameter of 
0.012 micrometers was added and agitated in the xylene solution so that the throughput to the inorganic compound of 
zinc stearate might become 20% of the weight. Then, it deaerated using the evaporator, and it dried and the processing 
article was obtained. Next, after cracking this processing article using the automatic mortar and carrying out screen 
analysis using the screen of 1 06-micrometer mesh, the zinc stearate processing silica of about 0.03 micrometers of mean 
diameters was obtained. 

[0028] The preparation calcium laurate of an external additive I was distributed in the tetrahydrofuran solvent, and it 
was made to dissolve with about 65-degree C water bath. Subsequently, the hydrophobic silica with a mean particle 
diameter of 0.012 micrometers was added and agitated in the tetrahydrofuran solution so that the throughput to the 
inorganic compound of calcium laurate might become 30% of the weight. Then, it deaerated using the evaporator, and it 
dried and the processing article was obtained. Next, after cracking this processing article using the automatic mortar and 
carrying out screen analysis using the screen of 106-micrometer mesh, the calcium laurate processing silica with a mean 
particle diameter of about 0.05 micrometers was obtained. 

[0029] The preparation magnesium stearate of an external additive J was distributed in the ethylbenzene solvent, and it 
was made to dissolve with about 90-degree C water bath. Subsequently, the alumina of 0.010 micrometers of mean 
diameters was added and agitated in the ethylbenzene solution so that the throughput to the inorganic compound of 
magnesium stearate might become 20% of the weight. Then, it deaerated using the evaporator, and it dried and the 
processing article was obtained. Next, after cracking this processing article using the automatic mortar and carrying out 
screen analysis using the screen of 106-micrometer mesh, the magnesium stearate processing alumina with a mean 
particle diameter of about 0.03 micrometers was obtained. 

[0030] The preparation zinc stearate / isopropanol sol of an external additive K (0.03 micrometers of distributed ***♦) 
were prepared, and it agitated, dipping a hydrophobic silica with a mean particle diameter of 0.012 micrometers in an 
isopropanol solvent in a kneader. Subsequently, it warmed, adding and agitating zinc stearate / isopropanol sol so that 
the throughput to the inorganic compound of zinc stearate may become 20% of the weight. Then, it deaerated, and after 
drying, the jet mill performed cracking and the zinc stearate processing silica of about 0.05 micrometers of mean 
diameters was obtained. 

[0031] The preparation zinc stearate of an external additive L was ground, and the zinc stearate particle of about 5.0 
micrometers of mean diameters was obtained. 

[0032] The preparation solid alcohol (molecular weight 360, Mw/Mn=l .05, carbon number 25 [ about ]) of an external 
additive M was distributed in the toluene solvent, and it was made to dissolve with about 70-degree C water bath. 
Subsequently, the hydrophobic silica with a mean particle diameter of 0.016 micrometers was added and agitated in the 



http://ww4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



5/21/2004 



Page 6 of 20 



toluene solution so that the throughput to the inorganic compound of solid alcohol might become 20% of the weight. 
Then, it deaerated using the evaporator, and it dried and the processing article was obtained. Next, after cracking this 
processing article using the automatic mortar and carrying out screen analysis using the screen of 106-micrometer mesh, 
the alcoholic processing silica with a mean particle diameter of about 0.08 micrometers was obtained. 
[0033] The preparation solid alcohol (molecular weight 450, Mw/Mn=1.10, carbon number 30 [ about ]) of an external 
additive N was distributed in the toluene solvent, and it agitated, dipping a hydrophobic silica with a mean particle 
diameter of 0.016 micrometers in toluene dispersion liquid in a kneader. Subsequently, it warmed, adding and agitating 
toluene dispersion liquid to solid alcoholic dispersion liquid so that the throughput to the inorganic compound of solid 
alcohol may become 20% of the weight. Then, it deaerated, and after drying, the jet mill performed cracking and the 
alcoholic processing silica with a mean particle diameter of about 0.05 micrometers was obtained. 
[0034] By the same technique as preparation of the preparation external additive M of an external additive O, using 
molecular weight 450, Mw/Mn=1.10, and the solid alcohol of a carbon number 30 [ about ], it processed using an 
alumina with a mean particle diameter of 0.01 micrometers as an inorganic compound, and the alcoholic processing 
alumina with a mean particle diameter of about 0.05 micrometers was obtained. 

[0035] By the same technique as preparation of the preparation external additive M of an external additive P, using solid 
alcohol (molecular weight 720, Mw/Mn=l .48, carbon number 50 [ about ]), the hydrophobic silica with a mean particle 
diameter of 0.016 micrometers was processed as an inorganic compound, and the alcoholic processing silica with a 
mean particle diameter of about 0.10 micrometers was obtained. 

[0036] By the same technique as preparation of the preparation external additive O of an external additive Q, it 
processed using the titania of 0.05 micrometers of mean diameters as an inorganic compound, and the alcoholic 
processing titania of about 0.2 micrometers of mean diameters was obtained. 

[0037] The preparation solid alcohol (molecular weight 450, Mw/Mn=1.10, carbon number 30 [ about ]) of an external 
additive R was distributed in the toluene solvent, and it was made to dissolve with about 90-degree C water bath. 
Subsequently, using the spray-drying method, the hydrophobic silica with a mean particle diameter of 0.012 
micrometers was processed, and the alcoholic processing silica with a mean particle diameter of about 0.03 micrometers 
was obtained. 

[0038] The jet mill ground the preparation solid alcohol (molecular weight 450, Mw/Mn=1.10, carbon number 30 

[ about ]) of an external additive S, and the solid alcoholic particle with a mean particle diameter of 8 micrometers was 

obtained by the coarse-grain cut by the classification. 

[0039] The rate (%) of a with a particle size [ of an external additive / the mean particle diameter and particle size of 5 
micrometers or more ] thing obtained with the class of processing agent, the class of the amount used and inorganic 
compound, the particle size, and the above-mentioned method of preparation which were used in order to prepare an 
external additive is shown in a table 1 . 
[A table 1] 
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[0040] Example 1 Styrene-butyl acrylate copolymer (80/20) The 100 sections Carbon black (legal 330: Cabot Corp. 
make) The ten sections Low molecular weight polypropylene (made in [ shrine ] formation [ P: Bis-call 660 Mitsuhiro ]) 
The five sections Electrification control agent (BONTORON P-51 : the ORIENT chemistry company make) It is a 
Banbury mixer about the 2 section above-mentioned component. Melting kneading was carried out and it pulverized 
with the jet mill after cooling, and further, the pulverizing object was classified with the classifier and the toner with a 
mean particle diameter of 10 micrometers was obtained. This toner 100 section, the titania particle 1 section of 0.04 
micrometers of mean diameters, and said external additive A The 0.5 sections were mixed with the Henschel mixer and 
the toner was prepared. 

Styrene-butyl methacrylate copolymer (80/20) The 100 sections Magnetite (EPT-1000: Toda Kogyo Corp. make) The 
200 sections Polyvinylidene fluoride (product made from KYNAR:Penn Walt) Melting kneading of the 5 section above- 
mentioned component was carried out with the pressurized kneader, further, the grinding classification was performed 
using the turbo mill and the classifier, and the carrier with a mean particle diameter of 50 micrometers was obtained. 
The above-mentioned toner and the carrier were mixed so that it might become the weight ratio of 5:95, and it 
considered as the two component developer. 

[0041] By the same technique as example 2 example 1, the toner with a mean particle diameter of 10 micrometers was 
obtained, this toner 100 section, the hydrophobic silica 0.5 section with a mean particle diameter of 0.012 micrometers, 
and said external additive B0.5 section were mixed with the Henschel mixer, and the toner was prepared. On the other 
hand, the carrier was obtained by the same technique as an example 1 . The above-mentioned toner and this carrier were 
mixed so that it might become the weight ratio of 5:95, and it considered as the two component developer. 
[0042] By the same technique as example 3 example 1, a toner with a mean particle diameter of 10 micrometers is 
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obtained, and they are this toner 100 section and said external additive C The 1.0 sections were mixed with the 
Henschel mixer and the toner was prepared. On the other hand, the carrier was obtained by the same technique as an 
example 1 . The above-mentioned toner and this carrier were mixed so that it might become the weight ratio of 5:95, and 
it considered as the two component developer. 

[0043] By the same technique as example 4 example 1 , a toner with a mean particle diameter of 10 micrometers is 
obtained, and they are this toner 100 section and said external additive D. The 0.5 sections were mixed with the 
Henschel mixer and the toner was prepared. On the other hand, the carrier was obtained by the same technique as an 
example 1 . The above-mentioned toner and this carrier were mixed so that it might become the weight ratio of 5:95, and 
it considered as the two component developer. 

[0044] Example 5 Styrene-butyl acrylate copolymer (80/20) The 100 sections Carbon black (black PARUZU 1300: 
Cabot Corp. make) The ten sections Low molecular weight polypropylene (made in [ shrine ] formation [ P: Bis-call 
660 Mitsuhiro ]) The five sections Electrification control agent (SUPIRON black TRH: the Hodogaya chemistry 
company make) It is a Banbury mixer about the 2 section above-mentioned component. Melting kneading was carried 
out and it pulverized with the jet mill after cooling, and further, the pulverizing object was classified with the classifier 
and the toner with a mean particle diameter of 10 micrometers was obtained. This toner 100 section and said external 
additive E The 1 .0 sections were mixed with the Henschel mixer and the toner was prepared. On the other hand, to 85- 
micrometer ferrite core, the carrier carried out the coat of the polymethylmethacrylate and obtained it. The above- 
mentioned toner and this carrier were mixed so that it might become the weight ratio of 3:97, and it considered as the 
two component developer. 

[0045] By the same technique as example 6 example 5, a toner with a mean particle diameter of 10 micrometers is 
obtained, and they are this toner 100 section and said external additive F. The 0.5 sections were mixed with the 
Henschel mixer and the toner was prepared. On the other hand, the carrier was obtained by the same technique as an 
example 5. The above-mentioned toner and this carrier were mixed so that it might become the weight ratio of 3:97, and 
it considered as the two component developer. 

[0046] By the same technique as example 7 example 5, the toner with a mean particle diameter of 10 micrometers was 
obtained, this toner 100 section, the hydrophobic silica 0.5 section with a mean particle diameter of 0.012 micrometers, 
and said external additive A0.3 section were mixed with the Henschel mixer, and the toner was prepared. On the other 
hand, the carrier was obtained by the same technique as an example 5. The above-mentioned toner and this carrier were 
mixed so that it might become the weight ratio of 3:97, and it considered as the two component developer. 
[0047] By the same technique as example of comparison 1 example 1, the toner with a mean particle diameter of 10 
micrometers was obtained, this toner 100 section and the hydrophobic silica 0.5 section were mixed with the Henschel 
mixer, and the toner was prepared. On the other hand, the carrier was obtained by the same technique as an example 1 . 
The above-mentioned toner and this carrier were mixed so that it might become the weight ratio of 5:95, and it 
considered as the two component developer. 

[0048] By the same technique as example of comparison 2 example 1, a toner with a mean particle diameter of 10 
micrometers is obtained, and they are this toner 100 section, the hydrophobic silica 0.5 section, and said external 
additive G. The 0.2 sections were mixed with the Henschel mixer and the toner was prepared. On the other hand, the 
carrier was obtained by the same technique as an example 1 . The above-mentioned toner and this carrier were mixed so 
that it might become the weight ratio of 5:95, and it considered as the two component developer. 
[0049] By the same technique as example of comparison 3 example 1, a toner with a mean particle diameter of 10 
micrometers is obtained, and they are this toner 100 section, the hydrophobic silica 0.5 section, and said external 
additive G. The 0.5 sections were mixed with the Henschel mixer and the toner was prepared. On the other hand, the 
carrier was obtained by the same technique as an example 1 . The above-mentioned toner and this carrier were mixed so 
that it might become the weight ratio of 5:95, and it considered as the two component developer. 
[0050] By the same technique as example of comparison 4 example 1, a toner with a mean particle diameter of 10 
micrometers is obtained, and they are this toner 100 section, the hydrophobic silica 0.5 section, and said external 
additive G. The 0.8 sections were mixed with the Henschel mixer and the toner was prepared. On the other hand, the 
carrier was obtained by the same technique as an example 1 . The above-mentioned toner and this carrier were mixed so 
that it might become the weight ratio of 5:95, and it considered as the two component developer. 
[0051] By the same technique as example of comparison 5 example 5, the toner with a mean particle diameter of 10 
micrometers was obtained, this toner 100 section and the hydrophobic silica 0.5 section with a mean particle diameter of 
0.012 micrometers were mixed with the Henschel mixer, and the toner was prepared. On the other hand, the carrier was 
obtained by the same technique as an example 5. The above-mentioned toner and this carrier were mixed so that it might 
become the weight ratio of 3:97, and it considered as the two component developer. 
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[0052] By the same technique as example 8 example 1, the toner of 10 micrometers of mean diameters is obtained, and 
they are this toner 100 section, the 0.04 micrometer titania particle 1 of mean diameters section, and said external 
additive H. The 0.5 sections were mixed with the Henschel mixer and the toner was prepared. On the other hand, the 
carrier was obtained by the same technique as an example 1 . The above-mentioned toner and this carrier were mixed so 
that it might become the weight ratio of 5:95, and it considered as the two component developer. 
[0053] By the same technique as example 9 example 1, the toner with a mean particle diameter of 10 micrometers was 
obtained, this toner 100 section, the hydrophobic silica 0.5 section with a mean particle diameter of 0.012 micrometers, 
and said external additive 10.5 section were mixed with the Henschel mixer, and the toner was prepared. On the other 
hand, the carrier was obtained by the same technique as an example 1 . The above-mentioned toner and this carrier were 
mixed so that it might become the weight ratio of 5:95, and it considered as the two component developer. 
[0054] By the same technique as example 10 example 1 , a toner with a mean particle diameter of 10 micrometers is 
obtained, and they are this toner 100 section and said external additive J. The 1.0 sections were mixed with the Henschel 
mixer and the toner was prepared. On the other hand, the carrier was obtained by the same technique as an example 1 . 
The above-mentioned toner and this carrier were mixed so that it might become the weight ratio of 5:95, and it 
considered as the two component developer. 

[0055] By the same technique as example 1 1 example 5, a toner with a mean particle diameter of 10 micrometers is 
obtained, and they are this toner 100 section and said external additive K. The 1 .0 sections were mixed with the 
Henschel mixer and the toner was prepared. On the other hand, to 85-micrometer ferrite core, the carrier carried out the 
coat of the polymethylmethacrylate and obtained it. The above-mentioned toner and this carrier were mixed so that it 
might become the weight ratio of 3:97, and it considered as the two component developer. 

[0056] By the same technique as example 12 example 5, the toner with a mean particle diameter of 10 micrometers was 
obtained, this toner 100 section, the hydrophobic silica 0.5 section with a mean particle diameter of 0.012 micrometers, 
and said external additive H0.3 section were mixed with the Henschel mixer, and the toner was prepared. On the other 
hand, the carrier was obtained by the same technique as an example 1 1 . The above-mentioned toner and this carrier 
were mixed so that it might become the weight ratio of 3:97, and it considered as the two component developer. 
[0057] By the same technique as example of comparison 6 example 1, a toner with a mean particle diameter of 10 
micrometers is obtained, and they are this toner 100 section, the hydrophobic silica 0.5 section, and said external 
additive L. The 0.2 sections were mixed with the Henschel mixer and the toner was prepared. On the other hand, the 
carrier was obtained by the same technique as an example 1 . The above-mentioned toner and this carrier were mixed so 
that it might become the weight ratio of 5:95, and it considered as the two component developer. 
[0058] By the same technique as example of comparison 7 example 1, a toner with a mean particle diameter of 10 
micrometers is obtained, and they are this toner 100 section, the hydrophobic silica 0.5 section, and said external 
additive L. The 0.5 sections were mixed with the Henschel mixer and the toner was prepared. On the other hand, the 
carrier was obtained by the same technique as an example 1. The above-mentioned toner and this carrier were mixed so 
that it might become the weight ratio of 5:95, and it considered as the two component developer. 
[0059] By the same technique as example of comparison 8 example 1, a toner with a mean particle diameter of 10 
micrometers is obtained, and they are this toner 100 section, the hydrophobic silica 0.5 section, and said external 
additive L. The 0.8 sections were mixed with the Henschel mixer and the toner was prepared. On the other hand, the 
carrier was obtained by the same technique as an example 1 . The above-mentioned toner and this carrier were mixed so 
that it might become the weight ratio of 5:95, and it considered as the two component developer. 
[0060] By the same technique as example 13 example 1, the toner of 10 micrometers of mean diameters is obtained, and 
they are this toner 100 section, the 0.05 micrometer titania particle 1 of mean diameters section, and said external 
additive M. The 0.5 sections were mixed with the Henschel mixer and the toner was prepared. On the other hand, the 
carrier was obtained by the same technique as an example 1 . The above-mentioned toner and this carrier were mixed so 
that it might become the weight ratio of 5:95, and it considered as the two component developer. 
[0061] By the same technique as example 14 example 1 , the toner with a mean particle diameter of 10 micrometers was 
obtained, this toner 100 section, the hydrophobic silica 0.5 section with a mean particle diameter of 0.012 micrometers, 
and said external additive N0.5 section were mixed with the Henschel mixer, and the toner was prepared. On the other 
hand, the carrier was obtained by the same technique as an example 1. The above-mentioned toner and this carrier were 
mixed so that it might become the weight ratio of 5:95, and it considered as the two component developer. 
[0062] By the same technique as example 15 example 1, a toner with a mean particle diameter of 10 micrometers is 
obtained, and they are this toner 100 section and said external additive O. The 1 .0 sections were mixed with the 
Henschel mixer and the toner was prepared. On the other hand, the carrier was obtained by the same technique as an 
example 1. Said toner and this carrier were mixed so that it might become the weight ratio of 5:95, and it considered as 
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the two component developer. 

[0063] By the same technique as example 16 example 1, a toner with a mean particle diameter of 10 micrometers is 
obtained, and they are this toner 100 section and said external additive P. The 0.5 sections were mixed with the 
Henschel mixer and the toner was prepared. On the other hand, the carrier was obtained by the same technique as an 
example 1. The above-mentioned toner and this carrier were mixed so that it might become the weight ratio of 5:95, and 
it considered as the two component developer. 

[0064] By the same technique as example 17 example 5, the toner with a mean particle diameter of 10 micrometers was 
obtained. This toner 100 section and said external additive Q The 1.0 sections were mixed with the Henschel mixer and 
the toner was prepared. On the other hand, to 85-micrometer ferrite core, the carrier carried out the coat of the 
polymethylmethacrylate and obtained it. The above-mentioned toner and this carrier were mixed so that it might become 
the weight ratio of 3:97, and it considered as the two component developer. 

[0065] By the same technique as example 18 example 5, a toner with a mean particle diameter of 10 micrometers is 
obtained, and they are this toner 100 section and said external additive R. The 0.5 sections were mixed with the 
Henschel mixer and the toner was prepared. On the other hand, the carrier was obtained by the same technique as an 
example 5. The above-mentioned toner and this carrier were mixed so that it might become the weight ratio of 3:97, and 
it considered as the two component developer. 

[0066] By the same technique as example 19 example 5, the toner with a mean particle diameter of 10 micrometers was 
obtained, this toner 100 section, the hydrophobic silica 0.5 section with a mean particle diameter of 0.012 micrometers, 
and said external additive M0.3 section were mixed with the Henschel mixer, and the toner was prepared. On the other 
hand, the carrier was obtained by the same technique as an example 5. The above-mentioned toner and this carrier were 
mixed so that it might become the weight ratio of 3:97, and it considered as the two component developer. 
[0067] By the same technique as example of comparison 9 example 1, a toner with a mean particle diameter of 10 
micrometers is obtained, and they are this toner 100 section, the hydrophobic silica 0.5 section, and said external 
additive S. The 0.2 sections were mixed with the Henschel mixer and the toner was prepared. On the other hand, the 
carrier was obtained by the same technique as an example 1 . The above-mentioned toner and this carrier were mixed so 
that it might become the weight ratio of 5:95, and it considered as the two component developer. 
[0068] By the same technique as example of comparison 10 example 1, a toner with a mean particle diameter of 10 
micrometers is obtained, and they are this toner 100 section, the hydrophobic silica 0.5 section, and said external 
additive S. The 0.5 sections were mixed with the Henschel mixer and the toner was prepared. On the other hand, the 
carrier was obtained by the same technique as an example 1 . The above-mentioned toner and this carrier were mixed so 
that it might become the weight ratio of 5:95, and it considered as the two component developer. 
[0069] By the same technique as example of comparison 1 1 example 1, a toner with a mean particle diameter of 10 
micrometers is obtained, and they are this toner 100 section, the hydrophobic silica 0.5 section, and said external 
additive S. The 0.8 sections were mixed with the Henschel mixer and the toner was prepared. On the other hand, the 
carrier was obtained by the same technique as an example 1 . The above-mentioned toner and this carrier were mixed so 
that it might become the weight ratio of 5:95, and it considered as the two component developer. 
[0070] The characterization trial was performed about the developer obtained in each above-mentioned examples 1-19 
and the examples 1-1 1 of a comparison. The result is shown in tables 2-4. In addition, about examples 1-4, 8-10, 13-16 
and the examples 1-4 of a comparison, and 6-1 1, the trial used FX-5075 (Fuji Xerox make), and was performed using 
FX-5039 (Fuji Xerox make) about examples 5-7, 1 1, 12, 17-19, and the example 5 of a comparison. 
[0071] Moreover, a test method and the valuation basis are as follows. 

1) It measured with the amount blowing off measurement machine of electrifications (Toshiba TB 200). 

2) About the black obi of cleaning engine-performance the width of face of 5cm, the 999-sheet mode was repeated 3 
times in the state of un-imprinting, and blade cleaning was performed. 

Gl : The toner on the front face of a photo conductor (henceforth a sensitized material) was able to be cleaned 
satisfactory. 

When it became more than G2:2500 sheet and it, PUAKURININGU occurred a little. 
G3: PUAKURININGU occurred in the 1500 sheet -2499 sheet. 
PUAKURININGU occurred in the G4:500 sheet -1499 sheet. 
PUAKURININGU occurred less than [ G5:499 sheet ]. 

[0072] 3) The 100,000 image quality defective copy was extracted and the image quality of a copy and the defect on the 
front face of a sensitized material were observed. 

: [ Problem-less ] The blemish on image quality defects, such as a sunspot, a black line, and a fogging, and the front face 
of a sensitized material was not observed between 100,000-sheet copy extraction and 100,000 sheets after. 
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* The sunspot by the black line and sensitized material blemish which originate in poor cleaning from 1 : 800-sheet copy 
extent occurred. 

*2: The black line which originates in poor cleaning from 1800 sheets, 1500 sheets, and 1600-sheet copy extent, 
respectively occurred, and the sunspot by the sensitized material blemish generated the examples 2, 6, and 9 of a 
comparison from 800-sheet copy extent. 

* The black line by filming occurred from 3: 1000-sheet copy extent. 

* The black line by filming occurred from 4:800-sheet copy extent. 

* The sunspot by the black line and sensitized material blemish which originate in poor cleaning from 5:500-sheet copy 
extent occurred. 

4) After extracting a 100,000 sensitized material abrasion loss copy, sensitized material abrasion loss was measured. 

5) The copy edge dirt copy was used as the manuscript, and continuation delivery and its edge dirt were observed 10 
times using automatic manuscript delivery. 

Gl: With no dirt. 

G2: It is a **** a little (thinly). 

G3: Be and it is**. 

[0073] 

[A table 2] 
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[0074] 
[A table 3] 
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[0075] 
[A table 4] 
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[0076] Next, the manufacturing method of the dry type toner for electrostatic-charge development which added the 
methods of preparation of an external additive and these external additives of this invention using the globular form 
silica particle as an inorganic compound is shown below. In addition, the bulk density of external additive a-d and the 
globular form silica particle in preparation of f was measured by the following approach. Using the 100ml measuring 
cylinder, the silica particle was added gradually and it was made 100ml. The oscillation was not given at that time. Bulk 
density was measured according to the weight difference before and after putting in the silica of this measuring cylinder. 

Bulk density (g/1) = the preparation low molecular weight polyethylene (200P:Mitsui petrochemical company make; 
specific gravity 0.97, molecular weight 5000) of the amount (g/1 00ml) of silicas xlO external additive a was distributed 
in the xylene solvent, and it was made to dissolve with about 90-degree C water bath. Subsequently, the globular form 
silica particle (bulk density about 500 g/1) with a mean particle diameter of 0.7 micrometers was added and agitated in 
the xylene solution so that the throughput to the globular form silica particle of low molecular weight polyethylene 
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might become 20% of the weight. Then, it deaerated using the evaporator, and it dried and the processing article was 
obtained. Next, after cracking this processing article using the automatic mortar and carrying out screen analysis using 
the screen of 106-micrometer mesh, the low-molecular- weight-polyethylene processing globular form silica particle was 
obtained. 

[0077] By the same technique as preparation of the preparation external additive a of an external additive b, using the 
globular form silica particle (bulk density about 350 g/1) with a mean particle diameter of 0.05 micrometers, it processed 
so that the throughput of low molecular weight polyethylene might become 30% of the weight to a globular form silica 
particle. 

[0078] By the same technique as preparation of the preparation external additive a of an external additive c, it processed 
using the globular form silica particle (bulk density about 520 g/1) with a mean particle diameter of 3.0 micrometers. 
[0079] The preparation low molecular weight polyethylene (auction dust 3620:Hoechst A.G. make; specific gravity 
0.97, molecular weight 9000) of an external additive d was distributed in the xylene solvent, and it agitated, dipping a 
globular form silica particle (bulk density about 500 g/1) with a mean particle diameter of 0.7 micrometers in xylene 
dispersion liquid in a kneader. Subsequently, these dispersion liquid were warmed, adding and stirring low-molecular- 
weight-polyethylene dispersion liquid so that the throughput to the globular form silica particle of low molecular weight 
polyethylene may become 20% of the weight. Then, it deaerated, and after drying, the jet mill performed cracking and 
the low-molecular-weight-polyethylene processing globular form silica particle was obtained. 
[0080] By the same technique as preparation of the preparation external additive a of an external additive e, the low- 
molecular-weight-polyethylene processing globular form silica particle was obtained, using low molecular weight 
polyethylene (PE-190:Hoechst A.G. make; specific gravity 0.96, molecular weight 40000) as a processing agent. 
[0081] By the same technique as preparation of the preparation external additive b of an external additive f, the low- 
molecular-weight-polyethylene processing globular form silica particle was obtained, using low molecular weight 
polyethylene (100P:Mitsui petrochemical company make; specific gravity 0.95, molecular weight 1800) as a globular 
form silica particle (bulk density about 400 g/1) with a mean particle diameter of 0.1 micrometers and a processing 
agent. 

[0082] By the same technique as preparation of the preparation external additive a of an external additive g, the zinc 
stearate processing globular form silica particle was obtained, using zinc stearate as a processing agent. 
[0083] In the tetrahydrofuran solvent warmed with about 65-degree C water bath, calcium laurate was processed by the 
same technique as preparation of an external additive f as a preparation processing agent of an external additive h, and 
the calcium laurate processing globular form silica particle was obtained. 

[0084] By the same technique as preparation of the preparation external additive a of an external additive i, magnesium 
stearate was used as a processing agent, ethylbenzene was used as a solvent, it processed, and the magnesium stearate 
processing globular form silica particle was obtained. 

[0085] The preparation zinc stearate / isopropanol sol of an external additive j (0.03 micrometers of distributed ****) 
were prepared, and it agitated, dipping a globular form silica particle with a mean particle diameter of 0.7 micrometers 
in an isopropanol solvent in a kneader. Subsequently, it warmed, adding and agitating zinc stearate / isopropanol sol so 
that the throughput to the globular form silica particle of zinc stearate may become 20% of the weight. Then, it 
deaerated, and after drying, the jet mill performed cracking and the zinc stearate processing globular form silica particle 
was obtained. 

[0086] The preparation solid alcohol (molecular weight 300, Mw/Mn=1.05, carbon number 20 [ about ]) of an external 
additive k was distributed in the toluene solvent, and it was made to dissolve with about 70-degree C water bath. 
Subsequently, the globular form silica particle with a mean particle diameter of 0.7 micrometers was added and agitated 
in the toluene solution so that the throughput to the globular form silica particle of solid alcohol might become 20% of 
the weight. Then, it deaerated using the evaporator, and it dried and the processing article was obtained. Next, after 
cracking this processing article using the automatic mortar and carrying out screen analysis using the screen of 106- 
micrometer mesh, the alcoholic processing globular form silica particle was obtained. 

[0087] The preparation solid alcohol (molecular weight 450, Mw/Mn=1.10, carbon number 30 [ about ]) of an external 
additive 1 was dissolved into the toluene solvent, and it agitated, dipping a globular form silica particle with a mean 
particle diameter of 0.7 micrometers in a toluene solution in a kneader. Subsequently, it warmed, adding and agitating a 
toluene solution to solid alcoholic dispersion liquid so that the throughput to the globular form silica particle of solid 
alcohol may become 20% of the weight. Then, it deaerated, and after drying, the jet mill performed cracking and the 
alcoholic processing globular form silica particle was obtained. 

[0088] The preparation solid alcohol (molecular weight 900, Mw/Mn=1.48, carbon number 63 [ about ]) of an external 
additive m was distributed in the toluene solvent, and it was made to dissolve with about 90-degree C water bath. 
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Subsequently, using the spray-drying method, the globular form silica particle with a mean particle diameter of 0.7 
micrometers was processed, and the alcoholic processing globular form silica particle was obtained so that the 
throughput to the globular form silica particle of solid alcohol might become 20% of the weight. 
[0089] Surface treatment of the silicon carbide impalpable powder of 0.5 micrometers of preparation mean diameters of 
an external additive n was carried out by the titanium coupling agent, and hard impalpable powder was obtained. 
[0090] Melting kneading of the example 20 Nigrosine (BONTORON N-04: ORIENT chemistry company make) 1 
section above-mentioned component was carried out with the Banbury mixer, and it pulverized with the jet mill after 
cooling, and further, it classified with the classifier and the toner with a mean particle diameter of 1 1 micrometers was 
obtained. Styrene-methacrylic-acid butyl copolymer (80/20) The 100 sections Carbon black (R-330: Cabot Corp. make) 
The ten sections Low molecular weight polypropylene (made in [ shrine ] formation [ P: Bis-call 660 Mitsuhiro ]) The 
five sections This toner 100 section, the titania particle 1 section of 0.05 micrometers of mean diameters, and external 
additive a Distributed mixing of the 0.5 sections was carried out with the Henschel mixer, and the outside ** finishing 
toner was prepared. On the other hand, the kneader coating machine was used for the copper-zinc ferrite core 90 section 
of 80 micrometers of mean diameters, it was coated with the methylphenyl silicone polymer 10 section, and the carrier 
was obtained. The toner 5 above-mentioned section and the carrier 100 section were mixed, and the developer was 
obtained. 

[0091] Each developer was obtained by the same actuation as an example 20 except having used external additive b-e 
instead of using an example 21 - the 24 external additive a. 

[0092] The developer was obtained by the same actuation as an example 20 except having not used the example of 
comparison 12 external additive a. 

[0093] The developer was obtained by the same actuation as an example 20 except having used said external additive G 
instead of using the example of comparison 13 external additive a. 

[0094] The developer was obtained for the amorphous nature hydrophobic silica particle (RX200: product made from 
Japanese Aerosil) of 0.012 micrometers of mean diameters by the same actuation as an example 20 instead of example 
25 Nigrosine instead of the azo chromium complex (SUPIRON black TRH: the Hodogaya chemistry company make) 
and the titania particle except **** for the 0.8 sections. 

[0095] The developer was obtained by the same actuation as an example 25 except having used the external additive f 
instead of using the example 26 external additive a. 

[0096] The developer was obtained by the same actuation as an example 25 except having not used the example of 
comparison 14 external additive a. 

[0097] Each developer was obtained by the same actuation as an example 20 except having used external additive g-i 
instead of using an example 27 - the 29 external additive a. 

[0098] The developer was obtained by the same actuation as an example 20 except having used said external additive L 
instead of using the example of comparison 1 5 external additive a. 

[0099] The developer was obtained by the same actuation as an example 25 except having used external additives g and 
j instead of using an example 30 and the 3 1 external additives a. 

[0100] Each developer was obtained by the same actuation as an example 20 except having used external additive k-m 
instead of using an example 32 - the 34 external additive a. 

[0101] The developer was obtained by the same actuation as an example 20 except having used said external additive S 
and the external additive n instead of using the example 16 of a comparison, and the 17 external additives a. 
[0102] The developer was obtained by the same actuation as an example 25 except having used external additives k and 
m instead of using an example 35 and the 36 external additives a. 

[0103] The characterization trial was performed about the developer obtained in each above-mentioned examples 20-36 
and the examples 12-17 of a comparison. The result is shown in tables 5-7. In addition, the trial used the Vivace400 
modification machine (Fuji Xerox make) about examples 20-24, 27-29, 32-34, and the examples 12, 13, 15-17 of a 
comparison, and was performed using FX-5039 (Fuji Xerox make) about examples 25, 26, 30, 31, 35, and 36 and the 
example 14 of a comparison. 

[0104] Moreover, a test method and the valuation basis are as follows. 

1) It measured with the amount blowing off measurement machine of electrifications (Toshiba TB 200). 

2) About the black obi of cleaning engine-performance the width of face of 5cm, the 999-sheet mode was repeated 3 
times in the state of un-imprinting, and blade cleaning was performed. 

Gl : The toner on the front face of a sensitized material was able to be cleaned satisfactory. 
When it became more than G2:2500 sheet and it, PUAKURININGU occurred a little. 
G3: PUAKURININGU occurred in the 1500 sheet -2499 sheet. 
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PUAKURININGU occurred in the G4:500 sheet -1499 sheet. In addition, in the example 17 of a comparison, wear of a 

cleaning blade was remarkable. 

PUAKURININGU occurred less than [ G5:499 sheet ]. 

[0105] 3) The 100,000 image quality defective copy was extracted and the image quality of a copy and the defect on the 
front face of a sensitized material were observed. 

: [ Problem-less ] The blemish on image quality defects, such as a sunspot, a black line, and a fogging, and the front face 
of a sensitized material was not observed between 100,000-sheet copy extraction and 100,000 sheets after. 

* The sunspot by the black line and sensitized material blemish which originate in poor cleaning from 1 : 800-sheet copy 
extent occurred. 

* The black line by filming occurred from 2: 1000-sheet copy extent. 

* The sunspot by the black line and sensitized material blemish which originate in poor cleaning from 3:500-sheet copy 
extent occurred. 

4) After extracting a 100,000 sensitized material abrasion loss copy, sensitized material abrasion loss was measured. 

5) The copy edge dirt copy was used as the manuscript, and continuation delivery and its edge dirt were observed 10 
times using automatic manuscript delivery. 

Gl: With no dirt. 

G2: It is a **** a little (thinly). 

G3: Be and it is**. 

[0106] 

[A table 5] 
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[A table 6] 
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[0108] 
[A table 7] 
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[0109] 

[Effect of the Invention] Since a toner filming phenomenon does not happen to the carrier front face which a fluidity 
and cleaning nature are good, and is excellent in environmental stability and endurance, and is used by the photo 
conductor front face and the 2 component development method, or the electrification grant member front face used by 
the 1 component development method, in the formed copy image, image defects, such as a white omission and image 
dotage, do not generate the dry type toner for electrostatic-charge development of this invention. 



[Translation done.] 
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(54) ELECTROSTATIC CHARGE DEVELOPING TONER FOR DRY PROCESSING AND 
PRODUCTION THEREOF 

(57)Abstract: 

PURPOSE: To provide the electrostatic charge developing toner for dry processing which 
has a good flow property and cleanability and excellent environmental stability and durability 
and does not generate toner filming on the surface of a photosensitive body, the surface of 
the carrier used in a two-component development system or the surface of a charge 
imparting member used in a one-component development system. 

CONSTITUTION: This electrostatic charge developing toner for dry processing is formed by 
adding an inorg. compd. subjected to a surface treatment with at least one treating agents 
selected from low-mol. wt. polyethylene, fatty acid metal salt and 20 to 60C alcohol which is 
solid at ordinary temp, as an external additive to a toner consisting of at least a binder resin 
and coloring agents. The preferable inorg. compd. is exemplified by nearly spherical silica 
particulates. The above-mentioned toner is produced by dispersing or dissolving a treating 
agent into a solvent, treating the inorg. compd. with the resulted dispersion liquid or soln. and 
adding and mixing the inorg. compd. subjected to the surface treatment to and with the toner. 
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